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Abstract. The experiment was made during October 2008- February 2009 within a farm from 
Cluj County, on 20 cattle presenting or not clinical ringworm lesions. The determination of the 
parameters was realized within the Immunology and Psychophysiology departments of the Faculty of 
Veterinary Medicine Cluj-Napoca. We obtained an increase of the total leucocytes number during the 
infection that confirmed the existence of an immune response from the organism in order to limitate 
the cutaneous lesions gravity. 
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INTRODUCTION 
 
 The immunological researches of the latest years revealed new and important 
contributions regarding the immunogenity of Trichophyton strains leading to vaccins 
obtaining. The administration of these products proved their capability of inducing the 
immune effectors (antibodies) appearence with important part in preventing and treating 
ringworm (Almeida, 2008). The immune response in dermatophytes infection is oscilating 
between a nonspecific host mechanism, a hummoral and cellular response and finally the 
protective mechanisms of multicellular organisms specifically infuced during the infection 
and the disease. (Romani, 2004). Limphocytes, the main effectors having multiple roles in the 
immune response are divided in two main cathegories: T limphocites, involved in the cellular 
immunity and B limphocites risponsible for the hummoral immunity (Răpuntean şi col., 
2008). 
The most characteristic cellular immune response in dermatophytes is DTH. DTH is a 
form of immunity cellular mediated where the final cellular effector is the activated 
macrophage. Within the classical DTH reaction, the activation of the macrophages is 
mediated by the gamma interferon (γ-IFN) producing T limphocytes CD4 (Th1). These T 
cells are responding to nonself antigens presented as peptides complexe and MHC of the 
second class. A positive DTH  reaction to Trichophyton extract is associated to low IgG titer 
towards the Trichophyton antigens and the absence of IgE and IgG4 (Woodfolk şi col., 1996). 
 
MATERIAL AND METODS 
 
The experiment was realized during October 2008- February 2009 within the Cojocna 
farm on a total of 20 bovine, separated in two groups: the first one – 15 cattle of BălŃată 
Românească and Brună de Maramureş breeds with characteristic clinical ringworm lesions 
and the second group – 5 controls healthy cattle. The determination of the parameters was 
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realized within the Immunology and Psychophysiology departments of the Faculty of 
Veterinary Medicine Cluj-Napoca. 
The cattles were raised in poor hygienic and alimentary conditions in free stabulation. 
In maternity and nursery periodical disinfections were realized. The effective was formed in 
closed circuit with no aquzitions. The individualization of the cattle was made using plastic 
eartags.  
 The immunization of the diseased cattle was realized both prophylactic and 
therapeutic using „TRICHOBEN” vaccine. In order to reveal the organism reaction modalities 
following the ringworm vaccination, clinical and hematopoetical organs activities, blood 
samples were collected in days 0,14 and 28 after the vaccination, testing the following 
determinations described by Gherghariu and col., (2000): 
 The count of the total leucocyte number was made using the method of Tőrk liquid 
dilutions and Bőrker- Tőrk counting camera but also Abacus Junior Vet device while 
the values were expribed in 103/mm3; 
 The count of the eusinophils was made similar to total leucocytes using Abacus 
Junior Vet device while the values were expribed in 103/mm3; 
 leucocitary formula (percentage). 
The results obtained were statistically processed using Windows XP operation system 
calculating: 
• aritmethical average and standard deviation; 
• statistical differences semnification („t” test) between options respectively 
groups. 
„t” test semnification points were considered as: p>0,05 non-significant; p<0,05 
statistically  significant; p<0,01 distinctively significant;  while p<0,001 highly significant. 
 
RESULTS AND DISCUSSIONS 
 
 Total leucocytes  
The results regarding minimal, maximal and medium values in Trichophyton infection 
are presented in table 1: 
 
Table 1.  
The leucocytes medium values for ringworm cattle groups (statistical parameters; 103 / mm3) 
 
Experimental group Control group Calculated 
parameters Ist col. IInd col. IIIrd col. Ist col. IInd col. IIIrd col. 
Minimum 5,64 5,7 6,74 6,89 7,49 8,6 
Maximum 12,02 12,4 13,59 8,86 9,83 10,72 
Media 8,03 8,91 9,99 7,9 8,68 9,67 
St.Dev.  1,75 1,91 1,83 0,76 0,84 0,82 
T test 0,1 0,06 0,003 0,08 0,04 0,004 
Ist collection - day 0; IInd col. - day 14; IIIrd col. - day 28 
 
For the experimental group, the average of the total leucocytes increased up to 8,03 at 
the first collection and 9,99 at the third collection. 
P index values for the experimental group at the first collection were considered non-
significant statistic (p>0,05) compared to the calues obtained at the second collection and 
significative (p<0,005) compared to the third collection. The values obtained at the second 
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collection were considered non-significant compared to the values obtained at the third 
collection at the experimental group. 
Regarding the control group, the values of p index were considered non-significant at 
the comparison of the results obtained at the first collection compared to the second and at the 
second compared to the third. The results of the third collection were considered significant 
compared to the first collection.  
For the control nonvaccinated group the average of the total leucocytes value 
increased from values of 7,9 at the first collection up to 9,67 at the last collection. For both 
groups the dynamic evolution of the leucocyte number had a liniar increase courve with 
maximum values obtained at the third collection. (Chart 1). 
The increase of the total leucocite number during the experiment is confirming a 
defence mechanism from the organism, trying to diminuate the lesions gravity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chart 1. The evolution’s dynamic of the total leucocytes average values in ringworm cattle (statistic parameters) 
 
 
 Total eosinophyles 
 
Eosinophyles average values determined for experimental cattle group was below the 
specie normal values. For the experimental group the eosinophyles average for the first 
collection was of 0,16, at the second a maximum of 0,24 while at the third collection the 
values are decreasing again to 0,19. The same variations are observed regarding the standard 
variation calculated for the three collection in experimental group.  
For the control group the eosinophyles average at the first and the second collection is 
equal, while for the third collection a sligth increase of 0,01 (Table 2, Chart 2). 
The values of P index for eosinophyles obtained for the experimental group are 
considered to be nonsignificant statistic at the comparison of the three collections (0>0,05). In 
case of the control group the values of P index also had nonsignificant statistic values (Table 
2). 
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Table 2.  
The eosinophyles average values in cattle groups (statistic parameters 103 / mm3) 
 
Experimental group Control group Calculated 
parameters Ist col. IInd col. IIIrd col. Ist col. IInd col. IIIrd col. 
Minimum 0,04 0,04 0,06 0,07 0,41 0,07 
Maximum 0,38 0,68 0,53 0,47 0,07 0,34 
Media 0,16 0,24 0,19 0,21 0,21 0,22 
St.Dev.  0,10 0,18 0,13 0,17 0,14 0,12 
T test 0,09 0,24 0,25 0,47 0,44 0,47 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chart 2. Evolution dynamic of the total eosinophyles average values in ringworm cattle (statistic parameters) 
 
 Lymphocytes 
 
In the case of the third collection, the average of the lymphocytes values registered a 
significative liniary increase both for experimental and control group. The values for the first 
and the second collection were similar, a major increase being observed at the third collection 
from 5,5 respectively 5,85 up to 10,02. 
Standard deviation decreased from the first collection (1,03) to the third (0,77). 
For the control group the values were close to the experimental group having the same 
ascendent dynamic of the lymphocytes average values and descendent of the standard 
deviation values. (Table 3, Chart 3). 
 P index values for limphocytes had no statistic significance for none of the collections 
in experimental and control group.  
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Table 3.  
The lymphocytes medium values for ringworm cattle groups (statistical parameters; 103 / mm3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chart 3. The evolution’s dynamic of the total lymphocytes average values in ringworm cattle (statistic 
parameters)  
 
 Leucocytes subpopulations  
 
Based on the results obtained in counting poli-morphnuclear, lymphocytes and 
monocytes, table 4 is containing average values for each collection and their standard 
deviation (Ognean and Cernea, 2006). 
Table 4.  
Percentage values of the leucocitary subpopulations in cattle groups  
 
EXPERIMENTAL GROUP CONTROL GROUP COLLECTIONS 
N E B L M N E B L M 
Average 38,8 5,06 0 54,2 1,9 37,6 9,2 0 51,2 2 Ist col. St. Dev. 9,39 3,31 0 9,40 1,51 7,77 6,61 0 12,03 1,22 
Average 33,8 4,6 0 59,4 2,1 37,4 6,8 0 53,8 2 IInd col. St. Dev. 10,15 4,53 0 9,75 1,19 7,5 8,26 0 11,05 1,22 
Average 40,6 3,8 0 53,2 2,33 40,6 2,2 0 55,6 1,6 IIIrd col. St. Dev. 7,59 4,06 0 8,42 1,29 10,85 1,3 0 11,33 0,89 
 
 
 
Experimental group Control group Calculated 
parameters Ist col. IInd col. IIIrd col. Ist col. IInd col. IIIrd col. 
Minimum 3,21 4,3 6,74 5,23 5,14 8,6 
Maximum 7,11 7,2 13,59 6,92 6,65 10,72 
Media 5,5 5,85 10,02 5,91 5,74 9,67 
St.Dev.  1,03 0,72 0,77 0,77 0,60 0,63 
T test 0,14 0,03 0,007 0,35 0,38 0,26 
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Chart 4. Leucocytes subpopulations dynamic in experimental ringworm cattle group 
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Chart 5 Leucocytes subpopulations dynamic in control ringworm cattle group 
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CONCLUSIONS 
 
The study on the cellular nonspecific defense effectors in cattle ringworm vaccination 
finalized with the following conclusions:  
• Total leucocytes number increased during the infection, confirming the existance 
of an immune response from the organism trying to limitate the cutaneous lesions 
gravity. The leucocitosis observed in cattle groups was associated to limphocitosis 
and neutrophily reflecting a infection or a major stress for the cattle in the 
experiment. 
• Limphocytes are relationing to the antigen (“TRICHOBEN” vaccin), have 
immunology memory and on a new contact is secreting identical clone cells 
sensitive for the antigen. 
• Lesions healing and antitricophitic protection is associated to the development of 
an cellular immune response (CMI). 
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